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syndromeAbstract Background: Identifying the site of obstruction and the pattern of airway change during
sleep are the key points essential to guide surgical treatment decision making for snoring and
obstructive sleep apnoea–hypopnoea syndrome (OSAHS) in adults. The use of nasopharyngoscopy
during the application of the Mu¨ller maneuver is frequently employed to establish the site of upper
airway obstruction. The Mu¨ller maneuver, however, is used when the patient is awake and therefore
may not correlate with obstruction occurring during sleep. Drug-induced sleep endoscopy (DISE)
avoids these drawbacks and may provide a more accurate evaluation of the upper airway.
Objective: The goal of this study is to compare videoendoscopic ﬁndings under induced sleep
and those during the awake Mu¨ller’s maneuver in order to provide an ideal and objective method
for accurate assessment of upper airway in cases of snoring and obstructive sleep apnea. This will
facilitate choosing the proper line of treatment and monitoring the effect of management.
Design: 50 adult subjects (42 males and 8 females) with an age range from 21 to 66 years com-
plaining of snoring and obstructive sleep apnea underwent nasopharyngoscopy to assess airway
during the Mu¨ller maneuver while awake and during sleep induced by i.v. propofol infusion
100–150 lg/kg/min. comparison between the awake and induced sleep ﬁberoptic nasoendoscopy
ﬁndings regarding the degree and shape of airway obstruction at the retropalatal, oropharyngeal
and hypopharyngeal levels was done.
78 R.A. Ibrahim et al.Results: There was statistically signiﬁcant difference between the two groups regarding the shape
of obstruction at the retropalatal and oropharyngeal levels; while there was no statistically signif-
icant difference between the two groups regarding the degree of obstruction at the three levels.
Conclusion: The drug induced sleep endoscopy was more accurate than the Mu¨ller maneuver in
assessing the shape of obstruction at the retropalatal and the oropharyngeal level, while it was the
same as the Mu¨ller maneuver in assessing the degree of obstruction at retropalatal, oropharyngeal
and hypopharyngeal levels.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Ear, Nose, Throat and
Allied Sciences.1. Introduction
Snoring is a breathing noise that appears during the inspira-
tory and sometimes also the expiratory phase of the respira-
tory cycle.1 The source of the sound is the pharyngeal
segment of the upper airway. Relative atonia of the upper
airway dilator muscles during sleep induces narrowing and
increased resistance at this level.2 Obstructive sleep apnea
hypopnea syndrome (OSAHS) is characterized by recurrent
upper airway obstruction which can last up to 40 seconds each
and occur up to 80 times per hour. These obstructions
are caused by an abnormal increase – during sleep – in the
collapsibility of the soft wall of the various structures in the upper
airway.3
Current diagnostic testing with polysomnography (PSG)
provides information regarding the number of apneas and hyp-
opneas per hour of sleep, but it does not provide any informa-
tion regarding the level of pharyngeal narrowing or collapse.4
A number of investigative methods have been used in order to
determine the level of obstructive predominance in OSAHS: lat-
eral cephalography, ﬂuoroscopy, CT scanning, MR scanning,
manometry, and acoustic reﬂections. But because all of them
are performed on the awake patient, theymay not be idealmeth-
ods to assess the behavior of the upper airway during sleep.5
Another tool of investigating the site of obstruction in
OSAHS is the visual inspection of the nose and pharynx using
ﬁberoptic endoscope, when it is done during wakefulness it per-
mits visualization of the entire upper airway. Fiberoptic nasoen-
doscopy can be combined with the Mu¨ller maneuver (FNMM).
The Mu¨ller’s maneuver consists of a forced inspiratory effort
against a closed mouth and nose. The endoscope is inserted
through one of the nostrils while the patient is supine and awake.
The maneuver, when performed during wakefulness, may not
necessarily reﬂect obstructions during sleep and this may explain
its limited predictive value.6 Drug-induced sleep endoscopy
(DISE) avoids these drawbacks andmay provide amore accurate
evaluation of the upper airway. The technique requires the phar-
macologic sedation and the placement of a ﬂexible ﬁberoptic
endoscope (passed through the nose) to visualize the upper air-
way.6 This provides an opportunity to observe directly and char-
acterize the upper airway collapse that occurs during sedation,
hereafter referred to as drug-induced sleep endoscopy. DISE is
a safe, feasible, and valid assessment of the upper airway. The
aim of this study is to compare videoendoscopic ﬁndings under
induced sleep and those during the awake Muller’s maneuver in
order to provide an ideal and objective method for accurate
assessment of upper airway in cases of snoring and obstructive
sleep apnea. This will facilitate choosing the proper line of treat-
ment and monitoring the effect of management.2. Subjects and methods
2.1. Subjects
Fifty adult subjects (42 males and 8 females) with an age range
from 21 to 66 years and a mean age of 39.28 ± 9.94 years com-
plaining of snoring and obstructive sleep apnea were included in
the study.
2.2. Methods (procedures)
All patients went through the following:
2.2.1 Patient interview and history taking including searching
for symptoms of snoring and obstructive sleep apnea
2.2.2 Clinical examination
(a) Anterior rhinoscopy:Using simple examination
tools, both nasal cavities are examined for pres-
ence or absence of signs of nasal obstruction.
(b) Oral examination:Including assessment of denti-
tion, bite and occlusion, soft palate and uvula,
tonsil size with speciﬁc estimation of tongue base
size using the Modiﬁed Mallampati Score.72.2.3 A wake ﬁbroptic nasoendoscopy (Muller’s maneuver)– Instrument used:Flexible nasoﬁbroscope: Xion (EF-
N14-n14), 4.2 mm diameter. Using a computerized
system including:
(a) Camera: Xion (CH01-D). (b) Light source:
Explor ENT (HAL250).
The software allowed audio, video recording and
retrieval of recorded material.
– Technique:The nasoﬁbroscope was introduced while
the patient was lying in a supine position after lubr-
ication using xylocaine jel 2%. The degree and the
shape of obstruction at the retropalatal, oropharyn-
geal, and hypopharyngeal levels were visualized and
documented during both resting respiration and M-
uller’s maneuver:2.2.4 Polysomnography
All patients were assessed by polysomnography (PSG)
in the Sleep lab Unit. The patients were divided into
two groups according to AHI. Patients with AHI < 5
were included in the study group having habitual snor-
ing and negative OSAHS while those having AHIP 5
were included in the study group having positive
OSAHS. Those with AHI = 5–15 were classiﬁed as hav-
ing mild OSAH, those with AHI = 15–30 as moderate
OSAHS and those with AHIP 30 as severe OSAHS.8
Figure 2 Oropharyngeal level circular airway collapse in the
subject number 20, (A) during Muller’s maneuver and (B) during
induced sleep nasoendoscopy.
Figure 3 Oropharyngeal level airway collapse in subject number
10, (A) during Muller’s maneuver and (B) during induced sleep
nasoendoscopy. Notice: the change in shape from sagittal airway
collapse in (A) to coronal in (B).
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The procedure is performed in an operating room, with
an operating phoniatrician and another provider admin-
istering anesthesia. The anesthesia was applied by an
anesthesiologist. Sleep was induced by i.v. propofol infu-
sion 100–150 lg/kg/min with a small bolus dose of
30 mg at the start of the procedure to facilitate induction
of sleep and overcome the stimulation and arousal
reﬂexes associated with insertion of the endoscope.
The same sites and assessment measures done during awake
examination were reported during the event of snoring.
The degrees of obstruction at the retropalatal, oropharyn-
geal and hypopharyngeal levels during both the awake and
induced sleep nasoendoscopy have been classiﬁed into:
– Grade 1: 0–25% airway collapse.
– Grade 2: 25–50% airway collapse.
– Grade 3: 50–75% airway collapse.
– Grade 4: >75% airway collapse.
The shape of the collapse at retropalatal and oropharyngeal
levels is also described as circular, sagittal, coronal and others.
The endoscopic ﬁndings were evaluated by three judges and
the pooled judge ﬁndings were used for statistical analysis.
2.3. Statistical analysis
Data were collected and analyzed by computer program ‘‘SPSS
ver. 17’’ Chicago, USA. The data were expressed as mean, SD
and number, percentage. Comparison between the two groups
was done using Chi-square test. Pearson Correlation test was
applied for correlation between variables in the same group.
P> 0:05 is non-significant: P< 0:05 is significant:
P< 0:01 is moderately significant: P< 0:001 is highly significant:Figure 4 Oropharyngeal level showing a key hole airway
collapse in subject number 12, (A) during Muller’s maneuver3. Results
In this study, 50 adult, 42 (84%) males and 8 (16%) females
with a clinical history of snoring and obstructive sleep apnea
hypopnea syndrome were included. Their ages ranged from
21 to 66 years; with a mean age 39.28 ± 9.94. Of these 50Figure 1 Retropalatal level airway collapse in the subject
number 11 (A) during Muller’s maneuver and (B) during induced
sleep nasoendoscopy. Notice: The change in shape of collapse
from circular in (A) to coronal airway collapse in (B).
and (B) during induced sleep nasoendoscopy. Notice: the increase
in the degree of lateral pharyngeal wall collapse in (B).
Figure 5 Hypopharyngeal airway collapse in subject number 32,
(A) during Muller’s maneuver and (B) during induced sleep
nasoendoscopy. Notice: The increase of the degree of collapse by
the lateral pharyngeal wall and the degree of epiglottic collapse in
(B).
80 R.A. Ibrahim et al.patients, 3 (6.0%) had body mass index (BMI) < 25; 23
(46.0%) with BMI from 25.1 to 30 and 24 (48.0%) with
BMI > 30 with a mean of 30.58 ± 4.28.
Of the 50 patients, 2 (4%) patients had grade 1 tongue
base hypertrophy, 22 (44%) had grade 2 tongue base
hypertrophy, 22 (44%) had grade 3 tongue base hypertro-
phy and 4 (8%) patients had grade 4 tongue base hyper-Figure 6 Large tongue base pushing the epiglottis posteriorly
with visible posterior 1/3 of the glottis in subject number 36, (A)
during Muller’s maneuver and (B) during induced sleep nasoen-
doscopy, but due to proximity of the base of the tongue to the
endoscope, tongue papillae on the left side appear hazy. Notice:
Large tongue base obscuring the view of the whole glottis in (B).
Table 1 Comparison between awake nasoendoscopy ﬁndings and
shape of airway obstruction.
Upper airway level Awake nasoendoscopy n= 50
Retropalatal level
Degree of obstruction
– Grade 1 0
– Grade 2 1 (2%)
– Grade 3 6 (12%)
– Grade 4 43 (86%)
Shape of obstruction
– Circular 29 (58%)
– Sagittal 15 (30%)
– Coronal 3 (6%)
– Others 3 (6%)
Oropharyngeal level
Degree of obstruction
– Grade 1 2 (4%)
– Grade 2 8 (16%)
– Grade 3 20 (40%)
– Grade 4 20 (40%)
Shape of obstruction
– Circular 5 (10%)
– Sagittal 40 (80%)
– Coronal 2 (4%)
– Others 3 (6%)
Hypopharyngeal level
Degree of obstruction
– Grade 1 31 (62%)
– Grade 2 15 (30%)
– Grade 3 4 (8%)
– Grade 4 0
* Signiﬁcant difference Chi-square test.trophy according to the Modiﬁed Mallampati Score.
When all patients were assessed by polysomnography; 6
(12%) were negative for OSAHS and 44 (88%) were posi-
tive for OSAHS; of them, 12 (27.3%) had mild OSAHS,
19 (43.2%) had moderate OSAHS and 13 (29.5%) had se-
vere OSAHS.
The following are examples of the videoendoscopic pictures
of some patients during Muller’s maneuver and induced sleep
nasoendoscopy (Figs. 1–6).
The endoscopic ﬁndings were evaluated by three judges (A,
B and C). The interjudge reliability between each judge was
calculated and revealed: Judge A–C; the Cohen’s Coefﬁcient
(K) = 0.86, Judge A–B; K= 0.79 and Judge B–C; K= 0.80.
3.1. Comparison between the awake and induced sleep ﬁberoptic
nasoendoscopy ﬁndings regarding the degree and the shape of
airway obstruction (on the patients as a group) at the
retropalatal, oropharyngeal and hypopharyngeal levels
There was a statistically signiﬁcant difference between the two
groups regarding the shape of obstruction at the retropalatal
(P value < 0.01) and at oropharyngeal (P value < 0.04) levels;
while there was no statistically signiﬁcant difference between
the two groups regarding the degree of obstruction at the three
levels (Table 1).induced sleep nasoendoscopy ﬁndings regarding the degree and
Induced sleep nasoendoscopy n= 50 P-Value
0 P= 0.194
0
2 (4%)
48 (96%)
7 (14%) P< 0.01*
32 (64%)
11 (22%)
0
1 (2%) P= 0.199
9 (18%)
11 (22%)
29 (58%)
15 (30%)
29 (58%)
2 (4%) P< 0.04*
4 (8%)
30 (60%) P= 0.613
13 (26%)
7 (14%)
0
Figure 7 Comparison between the awake and induced sleep nasoendoscopy regarding the involvement of one or more levels in the
airway obstruction (on each subject separately).
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and hypopharyngeal) in airway obstruction
It was found that there was no statistical signiﬁcant difference
between both examinations with P values: 0.468, 0.739 and
0.737 respectively (Fig. 7). 
Figure 8 Comparison between the awake and induced sleep nasoend
on each subject separately.
Figure 9 Comparison between the awake and induced sleep nasoend
level on each subject separately.3.3. Comparison of the changes in the degree of airway obstruction
during both examinations (in each patient separately)
It was found that there were statistically signiﬁcant differences
between both examinations at the retropalatal, oropharyngeal
and the hypopharyngeal level with p-values = 0.000, 0.01 and
0.011 respectively (Figs. 8–10).oscopy regarding the degree of obstruction at the retropalatal level
oscopy regarding the degree of obstruction at the oropharyngeal
 Figure 10 Comparison between the awake and induced sleep nasoendoscopy regarding the degree of obstruction at the hypopharyngeal
level on each subject separately.
Figure 11 Comparison between the awake and induced sleep nasoendoscopy regarding the shape of obstruction at the retropalatal level
on each subject separately.
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obstruction during both examinations (in each patient
separately) with calculation of the number of cases showing
changes in their shape of airway obstruction during both
examinations was done
It was found that there was statistically signiﬁcant difference
between both examinations at the retropalatal and oropharyn-
geal levels with P-values = 0.02 and 0.034 respectively
(Figs. 11 and 12).
3.5. Correlation between AHI and the degree of obstruction at
the three levels during awake and induced sleep nasoendoscopy
AHI was found to be not correlated with the degree of airway
obstruction at any of the 3 levels during awake nasoendoscopy
(Table 2).
On the other hand, AHI was found to be positively corre-
lated with the degree of airway obstruction during induced
sleep nasoendoscopy with a weak signiﬁcant p-value at both
the oropharyngeal (r= 0.753, P< 0.02) and hypopharyngeal
levels (r= 0.653, P< 0.03) (Table 3).3.6. Relation between AHI and the shape of obstruction at the
retropalatal and oropharyngeal levels during awake and induced
sleep nasoendoscopy
AHI was found to be not correlated with the shape of airway
obstruction at any level during both the awake and induced
sleep nasoendoscopy (Tables 4 and 5).
3.7. Correlation between AHI and tongue base assessment by the
induced sleep nasoendoscopy
AHI was found to be signiﬁcantly correlated with large tongue
base (Table 6).4. Discussion
Snoring and obstructive sleep apneas are very common in the
general population and usually happen because of a partial or
total collapse of the upper airways during sleep.9 During wake-
fulness, collapse of the upper airways can be prevented by a
high pharyngeal neuromuscular tone.
Figure 12 Comparison between the awake and induced sleep nasoendoscopy regarding the shape of obstruction at the oropharyngeal
level on each subject separately.
Table 2 Correlation between AHI and degree of obstruction
at the retropalatal, oropharyngeal and hypopharyngeal levels
during awake nasoendoscopy.
Upper airway level AHI P value
Retropalatal level R= 0.235 P= 0.325
Oropharyngeal level R= 0.125 P= 0.402
Hypopharyngeal level R= 0.142 P= 0.215
Table 3 Correlation between AHI and degree of obstruction
at the retropalatal, oropharyngeal and hypopharyngeal levels
during induced sleep nasoendoscopy.
Upper airway level AHI P value
Retropalatal level R= 0.172 P= 0.231
Oropharyngeal level R= 0.753 P< 0.02*
Hypopharyngeal level R= 0.653 P< 0.03*
* Signiﬁcant difference.
Table 4 Relation between AHI and shape of obstruction at
the retropalatal and oropharyngeal levels during the awake
nasoendoscopy.
Upper airway level AHI P value
AHI < 5 (n= 6) AHI > 5 (n= 44)
Retropalatal level
– Circular 3 (50%) 26 (59.1%) P= 0.614
– Sagittal 2 (33.3%) 13 (29.5%)
– Coronal 0 3 (6.8%)
– Others 1 (16.7%) 2 (4.6%)
Oropharyngeal level
– Circular 0 5 (11.4%) P= 0.636
– Sagittal (100%) 34 (77.3%)
– Coronal 0 2 (4.5%)
– Others 0 3(6.8%)
Chi square test.
Table 5 Relation between AHI and shape of obstruction at
the retropalatal and oropharyngeal levels during induced sleep
nasoendoscopy.
Upper airway level AHI P value
AHI < 5 (n= 6) AHI > 5 (n= 44)
Retropalatal level
– Circular 1 (16.7%) 6 (13.6%) P= 0.937
– Sagittal 4 (66.7%) 28 (63.7%)
– Coronal 1 (16.7%) 10 (22.7%)
– Others 0 0
Oropharyngeal level
– Circular 2 (33.3%) 13(29.5%) P= 0.818
– Sagittal 4 (66.7%) 25 (56.8%)
– Coronal 0 2 (4.5%)
– Others 0 4 (9.1%)
Chi-square test.
Table 6 Correlation between AHI and tongue base assess-
ment by the induced sleep nasoendoscopy.
Item AHI P value
Tongue base r= 0.539 P< 0.03*
Pearson Correlation.
* Signiﬁcant difference.
Comparison of ﬁndings of awake and induced sleep ﬁberoptic nasoendoscopy 83Endoscopy combined with Muller’s maneuver which is sim-
ple to carryout, is a functional examination that leads to com-
plete visualization of the upper airway, also allowing the
possibility to exclude any other lesion. However its role in
locating the site of obstruction must be revised since its quan-
tiﬁcation is not correlated with OSAS nor the results of differ-
ent surgical treatment.10 Moreover, the Muller’s maneuver
assesses the upper airway during the awake state, while
obstruction happens during sleep. In this context we carried
out this study to compare between the ﬁndings of awake
ﬁberoptic nasoendoscopy combined with the Muller’s
maneuver and the induced sleep nasoendoscopy using propo-
fol. The endoscopic ﬁndings of both awake and induced sleep
84 R.A. Ibrahim et al.examinations were evaluated by 3 judges. The relatively high
values of the interjudge reliability showed that those endoscopic
judge evaluations could be relied upon for further comparison.
This study found no statistical signiﬁcant difference be-
tween both examinations regarding the involvement of one
or more level of airway collapse. Also from the observation
of both examinations, no patient showed a single site of upper
airway obstruction, a fact means that OSAS must be consid-
ered a disease that involves the entire pharynx.
When we compared between the awake ﬁberoptic nasoen-
doscopy ﬁndings with those of the induced sleep nasoendos-
copy (on the patients as a group) regarding the degree and
shape of airway obstruction at the retropalatal, oropharyngeal
and hypopharyngeal levels, there was statistically signiﬁcant
difference between the 2 methods of examination regarding
the shape of obstruction at the retropalatal and the oropharyn-
geal levels with p values <0.01 and <0.04 respectively, while
there was no statistically signiﬁcant difference between the 2
examinations regarding the degree of obstruction at the 3 lev-
els. Comparison of the changes in the degree of airway
obstruction during both examinations in each patient sepa-
rately was done. It was found that there was statistically signif-
icant difference between both examinations at the retropalatal,
oropharyngeal and hypopharyngeal levels with p val-
ues = 0.000, 0.01 and 0.011 respectively. Also comparison of
the changes in the shape of airway obstruction during both
examinations in each patient separately was done and revealed
a statistically signiﬁcant difference between both examinations
at the retropalatal and the oropharyngeal levels with p val-
ues = 0.02 and 0.034 respectively. Our data were consistent
with a study by Campanini et al.,11 who also compared the
awake versus induced sleep nasoendoscopy in 250 patients,
their study showed 76% of overall disagreement between both
examinations regarding the obstruction grade at the retropala-
tal, oropharyngeal and hypopharyngeal levels and on the other
hand, the endoscopic ﬁndings in comparison with the 2 states
of examinations described have been quite similar in 24% of
cases. And their analysis of the obstruction pattern showed
that 24% of cases changed from sagittal to circular collapse
at the retropalatal level and 49% of cases changed from sagit-
tal to circular airway collapse at the oropharyngeal level dur-
ing the induced sleep nasoendoscopy.
When we correlated the AHI with the degree of upper air-
way obstruction at the retropalatal, oropharyngeal and hypo-
pharyngeal levels using both the awake and induced sleep
nasoendoscopy, AHI was found to be positively correlated to
the degree of airway obstruction – during the induced sleep
nasoendoscopy – at the oropharyngeal and hypopharyngeal
levels with a weak signiﬁcance (r= 0.753 and P< 0.02) and
(r= 0.653 and P< 0.03) respectively. These results indicate
that AHI was high in patient with more than 75% airway col-
lapse at the oropharyngeal and hypopharyngeal levels. Thus
the assessment of snorer by induced sleep nasoendoscopy can
provide a reliable prognostic data for the prediction of OSAS.
On the other hand, there was no signiﬁcant correlation between
the AHI and the degree of airway obstruction at any of the 3
levels during the awake Muller’s maneuver, this probably can
be explained by the fact that the neuromuscular alterations that
are responsible for the occurrence of hypopneas and apneas oc-
cur only during sleep and cannot be elicited in the awake state.
AHI was found to be not correlated to the shape of airway col-lapse at any level during both the awake and the induced sleep
nasoendoscopy. Such data were consistent with a study by Her-
zog et al.,12 who reported the correlation between the AHI and
pharyngeal collapse at the retropalatal, oropharyngeal and
hypopharyngeal levels and they also found a positive correla-
tion between the AHI and the degree of airway collapse at
the retropalatal and the oropharngeal levels.
In this study, we noted the involvement of the tongue base
as one of the factors which are implicated in the occurrence of
OSAS; we studied the correlation between the dorsal move-
ment of the tongue base with the AHI during the induced sleep
nasoendoscopy and we found that AHI was positively corre-
lated (P< 0.03 and r= 0.539) with a large tongue base; this
fact indicates that patients who showed a large tongue pushing
the epiglottis posteriorly with visible only the posterior 1/3 of
the glottis during the induced sleep nasoendoscopy, were more
likely to have a higher AHI. Our data were in concordance
with the study by Herzog et al.,12 who also studied the corre-
lation between the AHI and the dorsal movement of the ton-
gue base using the induced sleep nasoendoscopy and
reported an increase in the AHI correlated positively with an
increase in the degree of dorsal movement of the tongue base.
However our data were inconsistent with the results of Chisato
et al.,13 who found that there was no deﬁnite conclusion on the
association between a large tongue base and OSAS severity. A
possible explanation for this discrepancy is the differences in
the characteristics of the subjects in both studies such as the
BMI. Most of their patients had BMI about 25 while about
46% of our patients had BMI from 25 to 30 and about 48%
of our patients had BMI > 30.
The ﬁberoptic Muller’s maneuver can be considered as a
semi objective method of examination of the pharynx because
the anatomic changes under forced inspiration against a closed
mouth and nose are measured. But, in our study, the interpre-
tation of ﬁndings of the Muller’s maneuver are related and, in-
deed limited to a variable cooperation, coordination and effort
on the part of the patient in order to obtain a reliable perfor-
mance and many of our patients were excluded due to lack of
understanding of the procedure itself. Accordingly; videoen-
doscopy under sedation makes it possible to evaluate site
and mechanism of snoring and pharyngeal obstruction in pa-
tients with OSAS. Therefore, it is mandatory that snoring
and airway obstruction can be provoked in affected patients
and that neither the endoscope itself nor the drug used for
sedation disturb or inﬂuence breathing patterns, snoring or air-
way obstruction during sedation. Moreover, it is safe and all
patients woke up spontaneously after the test without the need
to an antagonistic agent. Also by using the propofol induced
sleep nasoendoscopy, we overcome one of the drawbacks of
the Muller’s maneuver which is the role of the patient that
greatly affects the interpretation of ﬁndings during the awake
nasoendoscopy.
Induced sleep nasoendoscopy also provides a real time eval-
uation of the anatomical sites of the upper airway collapse dur-
ing sleep, a fact that is essential in the development of a
management strategy that incorporates surgical and non-surgi-
cal options allowing the patient to make the best available in-
formed choices. However, induced sleep nasoendoscopy as a
diagnostic procedure has important logistic drawbacks. There
are the costs and risks such as allergic reactions to the drug
used; although no reported allergic tendencies to propofol.
Comparison of ﬁndings of awake and induced sleep ﬁberoptic nasoendoscopy 85Also the ideal ﬁberoptic assessment of the airway would occur
during natural sleep and the obtained information might not
be transferred to the night time situation of obstruction and
snoring. In addition to that, sleep endoscopy has the potential
risk of anesthetic side effects, especially in cardiorespiratory-
affected patients and the need of an operative theater.
5. Conclusion
This study opens an important perspective in the preoperative
endoscopic assessment of patients with snoring and OSAS, and
we concluded that the estimate of the obstruction levels and
shapes by the induced sleep nasoendoscopy is better than the
awake Muller’s maneuver. Moreover the induced sleep naso-
endoscopy provides better prediction and correlation with
OSAS.
Conﬂict of interest
The use of nasopharyngoscopy with Mu¨ller maneuver is fre-
quently employed to establish the site of upper airway obstruc-
tion. The Mu¨ller maneuver, however, is used when the patient
is awake and therefore may not correlate with obstruction
occurring during sleep. Drug-induced sleep endoscopy (DISE)
avoids these drawbacks and may provide a more accurate eval-
uation of the upper airway.
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